Biodiversity and health are inextricably linked. Biodiversity underpins the functioning of the ecosystems on which we depend for our food and fresh water and for regulating climate, floods, and diseases. It is a source of medicines (traditional and modern), supports physical and mental wellbeing, offers cultural and spiritual enrichment, and contributes to livelihoods, all of which has benefits for health. Indeed, human health is dependent, directly or indirectly on biodiversity-supported ecosystem services (Secretariat of the Convention on Biological Diversity 2010a).
Knowledge of these links is not new. Our dependence on healthy ecosystems for our own well-being is embedded in many cultures and our reliance continues today even in much-altered environments. The Millennium Ecosystem Assessment demonstrates that health and well-being are broadly dependent on the services provided by biodiversity and ecosystems (Reid et al. 2005; World Health Organization 2005) . However, the depth of these linkages is still not fully known, and their positive and negative outcomes for human health may be far more significant than previously proposed.
Non-communicable diseases are the leading cause of mortality worldwide, responsible for more than 36 million deaths in 2008 (World Health Organization 2011). The most significant of these (cancer, heart disease, stroke, lung disease, and diabetes) are increasingly being treated with preventative health measures, often called ''lifestyle choices.'' Major benefits for biodiversity can be achieved in parallel with three of the lifestyle choices that improve human health: increasing our dietary diversity promotes awareness of the value of biological diversity for food and nutrition and can lead to the improved protection of species, their genetic diversity and ecosystems; moderating consumption and encouraging more sustainable agriculture, fisheries and forest practices, as well as more sustainable production and use of existing cleared land reduces land clearing and resultant biodiversity loss (Foley et al. 2011) ; and more regular physical exercise can reduce greenhouse gas emissions, encourage greater appreciation of the environment, and benefit mental, physical, and emotional health as more time is spent in natural settings.
Emerging infectious diseases (EIDs) are perhaps a more direct example of the fundamental linkages between biodiversity and health. These diseases include pandemics such as HIV/AIDS, SARS, and a series of influenza strains that have caused significant global mortality, morbidity, and economic loss. If we analyze the anatomy of a pandemic, we see obvious links to biodiversity, primarily because the majority of EIDs are zoonotic, of wildlife origin, and are therefore a product of biodiversity. Indeed, the risk of disease emergence correlates most directly with high global biodiversity and anthropogenic influence (Jones et al. 2008 ). This has led to public health programs which in some cases attempt to remove wildlife reservoirs of specific pathogens (e.g., badgers for TB or bats for rabies). However, the underlying causes of disease emergence are anthropogenic environmental changes such as changes in land-use, expansion of agriculture, growing global trade in wildlife and livestock, and migration into wildlife habitat (Keesing et al. 2010) . We propose that managing these changes provides an ideal strategy to both reduce health impacts and conserve biodiversity.
Biodiversity loss threatens health directly and indirectly by reducing genetic diversity, undermining ecosystem resilience and hampering our efforts to meet the millennium development goals. It is therefore a critical goal for a number of intergovernmental organizations to address the linkages between biodiversity and health (Secretariat of the Convention on Biological Diversity 2010b; DIVERSITAS ecoHEALTH Cross-Cutting Network 2011).
At the international level, the Convention on Biological Diversity (CBD) is a multi-lateral environmental agreement with 192 Member States and the European Union as Parties. At the tenth meeting of the CBD Parties in Nagoya, Japan, October 2010, a new Strategic Plan for Biodiversity 2011-2020 was adopted. The vision is of a world ''Living in harmony with nature'' where ''by 2050, biodiversity is valued, conserved, restored and wisely used, maintaining ecosystem services, sustaining a healthy planet and delivering benefits essential for all people.'' The Strategic Plan includes 20 headline targets, known as the ''Aichi Biodiversity Targets,'' which can be considered a common framework for action by all stakeholders in all sectors. Health and well-being are recognized in Target 14, which states that ''by 2020, ecosystems that provide essential services, including services related to water, and contribute to health, livelihoods and well-being, are restored and safeguarded…'' In addition, the achievement of other Targets (e.g., Target 7 that focuses on sustainable agriculture, aquaculture and forestry and Target 9 that concentrates on invasive alien species and pathways) will have direct or indirect impacts on human health and well-being, and the five goals of the Strategic Plan for Biodiversity offer opportunities to maintain and restore healthy and fully functional ecosystems on which we all depend for health. Ultimately, these initiatives will contribute to the conservation and sustainable use of biodiversity, as well as the promotion of a healthier global population.
In October 2010, Parties to the CBD recognized in their decisions the need to further strengthen collaboration with the World Health Organization and with other relevant organizations to: (1) investigate how implementation of the Strategic Plan for Biodiversity can best support efforts to address global health issues; and (2) explore avenues for bridging the gaps between work on climate change impacts on public health and impacts on biodiversity. This would build upon existing close ties with the Food and Agriculture Organization, the World Organization for Animal Health (OIE), and the International Union for Conservation of Nature via a variety of frameworks such as the Inter-Agency Liaison Group on Invasive Alien Species. These goals are also currently advanced through collaboration with the scientific organizations DIVERS-ITAS and EcoHealth Alliance, through the provision of their scientific guidance to inform efforts that support biodiversity.
The approach and goal of these organizations is to provide sound, science-based evidence on which policy makers can act on the linkages between biodiversity and health. These include a deeper understanding of how environmental changes drive emerging diseases, how biodiversity loss may promote the transmission of some pathogens, and how efforts to deal with non-infectious diseases can promote healthier ecosystems. This underpinning of science draws on the fields of EcoHealth, One Health, Ecosystem Approaches to Health, and Environmental Determinants of Human Health.
We call for two specific actions. First, we call for health and biodiversity professionals to promote greater awareness of the need for a more holistic approach by both sectors with a focus on human physical, mental, and social wellbeing in our environment. Second, we encourage a greater engagement of a broad range of organizations interested in health and biodiversity that will contribute and share their understanding of these essential linkages. By leveraging our partnerships, and tapping into a broad science base, we will generate the innovative solutions that can be adopted by intergovernmental agencies to achieve a healthy planet for healthy people.
